Chemotherapy is of limited value in the treatment of hepatocellular carcinoma (HCC), since there are no established chemotherapeutic regimens proven to be effective. The aim of the present study was to determine predictive factors for tumor response to systemic chemotherapy in HCC patients. The relationship between patients' characteristics and tumor response was examined in 147 previously untreated HCC patients receiving systemic chemotherapy. Ten patients showed partial response (PR) and none showed complete response (CR). The response rate for all single anticancer agents was less than 10% and the overall response rate was 6.8%. The response rate in patients with unilateral HCC was significantly higher than in those with bilateral HCC. However, there were no responders among patients with a performance status of 2-3, ascites, a tumor occupying more than 50% of the entire liver, tumor thrombus in the main portal trunk or a serum bilirubin level of more than 2.0 mg/dl. There was a close relationship between patients' characteristics and tumor response. It is concluded that patients with fairly advanced HCC and/or poor hepatic reserve should not be given systemic chemotherapy.
INTRODUCTION
Recently, two non-surgical treatments, transcatheter arterial embolization (TAE) and percutaneous ethanol injection (PEI), both having marked anti-tumor activities, have been adopted as standard treatments for hepatocellular carcinoma (HCC). However, the prognosis following these treatments remains unsatisfactory owing to post-therapeutic recurrence.
Currently, chemotherapy for HCC has limited value in clinical practice, since there are no established chemotherapeutic regimens proven to be effective against this cancer. Our clinical trials using various drugs for HCC have also yielded disappointing results (1) (2) (3) (4) (5) (6) . In order to improve the prognosis of Received 23 January 1997; accepted 12 May, 1997 For reprints and all correspondence: Shuichi Okada, Department of Internal Medicine, National Cancer Center Hospital, 1-1, Tsukiji 5-chome, Chuo-ku, Tokyo, 104, Japan Abbreviations: HCC, hepatocellular carcinoma; CR, complete response; PR, partial response; NC, no change; PD, progressive disease; AFP, α-fetoprotein; CT, computed tomography; HBsAg, hepatitis B surface antigen; PS, performance status; TAE, transcatheter arterial embolization; PEI, percutaneous ethanol injection; ECOG, Eastern Cooperative Oncology Group HCC patients, the development of a chemotherapy regimen which is truly effective against HCC is needed.
In the present retrospective study, the relationship between patients' characteristics and tumor response was analyzed in HCC patients receiving systemic chemotherapy in order to clarify factors that might help to predict the tumor response.
PATIENTS AND METHODS

PATIENTS
The present series included 147 previously untreated HCC patients. The diagnosis of HCC was confirmed by histological examination (biopsy and/or necropsy) and based on a markedly elevated level of serum α-fetoprotein (AFP) (≥400 ng/ml) with space-occupying lesions demonstrable by various imaging techniques, or on typical computed tomographic and/or angiographic findings. All the patients received systemic chemotherapy in phase 2 trials from April 1980 to February 1994 at the National Cancer Center Hospital, Tokyo, Japan (1-6) ( Table 1) .
Before chemotherapy, all patients underwent a full clinical assessment, chest X-ray examination, complete blood count, biochemistry tests, determination of the serum AFP level and ultrasonographic and computed tomographic (CT) examinations of the abdomen. 
TUMOR RESPONSE
The response was evaluated according to the criteria of the World Health Organization (WHO) every 4 weeks after the first course of chemotherapy. Tumor response was defined as a 50% or greater reduction in the sum of the product of the two largest perpendicular diameters of all indicator lesions [i.e. a reduction of >50% for partial response (PR) and complete disappearance for complete response (CR)] lasting at least 4 weeks without the appearance of new lesions or the progression of any lesion. No change (NC) was defined as no change or up to 25% increase in tumor size 4 weeks after the first course of chemotherapy. Progressive disease (PD) was defined as a >25% increase in tumor size or the appearance of new lesions within 4 weeks after the start of treatment.
FACTORS ANALYZED
Response rates were analyzed with reference to patients' characteristics. The variables were all binary. The chi-squared test was used to determine the significance of differences in response rates.
RESULTS
PATIENTS' CHARACTERISTICS
The patients' characteristics are shown in Table 2 . Of the 147 patients with HCC, 123 were male and 24 were female, with a sex ratio of 5:1. The Eastern Cooperative Oncology Group (ECOG) performance status (PS) was 0-1 in 109 patients and hepatitis B surface antigen (HBsAg) was positive in 25. Thirty-eight patients had extrahepatic metastasis and a raised level of serum AFP (≥400 ng/ml) was found in 78.
TUMOR RESPONSE
The results of the phase 2 clinical trials are shown in Table 1 (1-6). None of the patients showed CR and 10 showed PR. Ninety-nine showed NC and 38 demonstrated PD. All anti-cancer agents produced a response rate of less than 10% and the overall response rate was 6.8% (95% confidence limits; range 3.3-12.2%). Table 2 shows the objective response rates with respect to host-related factors. There was no significant difference in response rate in relation to age, sex, HBsAg status or alcohol abuse. However, no patients with jaundice, ascites or a PS of 2-3 showed an objective response. With regard to tumor-related factors, patients with unilateral HCC showed a significantly higher response rate than those with bilateral HCC (Table 3) . There were no responders among the patients with tumors occupying 50% or more of the entire liver or tumor thrombus in the main portal trunk. 
PREDICTIVE FACTORS FOR TUMOR RESPONSE
DISCUSSION
Systemic chemotherapy for HCC has limited value in clinical practice because only a small number of patients obtain meaningful palliation and because the toxicity of chemotherapy often outweighs its benefits. Therefore, patients with advanced and/or recurrent HCC are considered to be candidates only for clinical trials. However, the results of our phase 2 trials using various drugs for HCC have been disappointing; no single agent has produced a response rate of more than 10% (1-6) ( Table 1 ). The present study was carried out to evaluate predictive factors for tumor response to systemic chemotherapy in 147 previously untreated patients with advanced HCC. There was a close relationship between patients' characteristics and tumor response. Patients with unilateral HCC showed a significantly higher response rate than those with bilateral HCC. However, there were no responders in the subgroup of patients who had an ECOG performance status of 2-3, a serum total bilirubin level of ≥2.0 mg/dl, ascites, tumors occupying ≥50% of the entire liver or tumor thrombus in the main portal trunk.
For appropriate evaluation of the role of chemotherapy in a given neoplastic disease, it is important to analyze the predictive factors influencing toxicity and survival, in addition to those influencing the antitumor response. With respect to toxicity, HCC patients tend to suffer more severe myelosuppression and hepatic toxicity than those with other malignant diseases, because most of them also have liver cirrhosis, which is usually associated with compromised hepatic function, thrombocytopenia and coagulopathy. However, predictive factors for toxicity were not examined in this study, since the toxicity of chemotherapy varies with the type of agents used. On the other hand, the prognosis of HCC patients with factors such as poor performance status and portal tumor thrombi has been reported to be extremely poor when systemic chemotherapy is administered (7); the median survival time was <4 months in patients with a performance status of 2-3, ascites, tumor occupying 50% or more of the entire liver or tumor thrombus in the main portal trunk (7) .
There have been only a few reports concerning the predictive factors for tumor response to systemic chemotherapy for HCC. Although the response is totally unpredictable prior to chemotherapy, it is important to exclude patients unlikely to achieve a tumor response from chemotherapeutic trials. Patt et al. (8) reported that the serum AFP level and tumor size may help to predict the response to combination therapy with fluorouracil and recombinant interferon-α-2b. In their study, there were no responders in the subgroup of patients who had a high level of serum AFP (>50 ng/ml) and/or more than 50% liver replacement by the tumor. With respect to tumor size, their result was similar to ours. However, in our study, the serum AFP level showed no significant relationship with the response rate. Choi et al. (9) also reported that the serum AFP level was not correlated with response to systemic chemotherapy with adriamycin. The precise reason for this discrepancy remains unclear, although it may be due to marked regional differences in the biological characteristics of HCC.
These findings indicate that, regardless of the chemotherapy regimen used, patients with poor hepatic reserve and/or fairly advanced HCC are inappropriate candidates for clinical trials of systemic chemotherapy and should be treated with different experimental approaches or offered only systemic care to maintain their quality of life.
